DIALOG (R) File 352:Derwent WPI 

(c) 2002 Thomson Derwent. All rts.ceserv. 



011491530 * 
WPI Acc No: 1997469435/199743 
XRAM Acc No: C97- 149070 
XRPX Acc No: N97-391708 

A method to fabricate thin film transistor - using ultrahigh vacuum 
chemical vapour deposition and chemical mechanical polishing systems 
Patent Assignee: NAT SCI COUNCIL (NASC-N) 
Inventor: CHANG C; CHENG J; LEI T; LIN H 
Number of Countries: 002 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

TW 310478 A 19970711 TW 95113096 A 19951208 199743 B 

US 5943560 A 19990824 US 96635016 A 19960419 199941 N 

Priority Applications (No Type Date): TW 95113096 A 19951208; US 96635016 A 

19960419 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 

TW310478 A 17 H01L-027/13 

US 5943560 A H01L-021/336 

Abstract (Basic) : TW 3 10478 A 

The patent is using ultrahigh vacuum chemical vapor deposition 
(UHV/CVD) and chemical mechanical polishing (CMP) systems to develop a 
method which can fabricate polycrystalline silicon (poly-Si) and 
polycrystalline silicon-germanium (poly-Sil-xGex) thin film transistors 
at low temperature and low thermal budget. Poly-Si and poly-Sil-xGex ; - 
can be deposited by UHV/CVD without any anneal step. And due to the 
ultralow base pressure and ultraclean growth environment, the as * 
-deposited poly films have lower defect densities. However, the surface 
morphology retards the usage of fabricating top-gate poly TFTs. Using 
CMP to improve the surface morphology, high performance poly-Si and 
poly-Sil-xGex TFTs can be obtained. 

Title Terms: METHOD; FABRICATE; THIN; FILM; TRANSISTOR- ULTRAHIGH; 

VACUUM; 

CHEMICAL; VAPOUR; DEPOSIT; CHEMICAL; MECHANICAL; POLISH; SYSTEM 
Derwent Class: L03 ; U 1 1 ; U 1 2 

International Patent Class (Main): H01L-021/336; H01L-027/13 
File Segment: CPI; EPI 



SS. 
* 

t 
* 



t # 9 js? 


84.12.08 


« it 











A4 
C4 



$1 4 *J * W 



#93 
#r3l 



t 



-SSJIfiP 815 £33 £8 



4* 



ft 



M4* 



A. 



3§ ft 

3 S ffl 

** ^ m 

$ ft - 



( a« ) 



ft 



{ *W } 



<«. 4~ a. 



IP ft 2 



31047S 



£&ft/LtiiJ8 + US£*Mt ( CNS ) 1 21QX297.fr Jf ) 



31047S 



a: 



jSl * &*AHLW ( ) 

1 ^ 1988 ^H.Kavahara «vl#4L* ■ J.Electrochea. 

Soe. £135 &£8 $£2013-16 X • &-*-H&mO °C 
T^^*^fly^^iOs}«A*it* (LPD. liquid phase 
deposition) » ***#ft*»+#|*5.073,408 ft 

^&(LCD » liquid crystal display) ° atftfSifeUkPD) 

10 ° 

#&:MlA#;M*A###fc«Aift4LftaL • W.J. 
King 3-^1990 4IEDM Tech. Dig. £253-256 KflM** 
• #vXteJ&4fc#JtMBi£*!fc (LPCVD, low pressure chemical 
15 vapor deposition) jfci!&>tfrteX&&Tft#-Jf # A# 
$ft • #Mi$24~ 72 ^^^M4Lil*. (anneal) JfcS-tt. 
-&**A&?IA<? ° &?7&vk'% » ?ttil*4iA^X 

LPCVD) ' &&*&-kk%ftdLMUL • tttf Afc^A*** 
20 A^*A4§ AlfA*^*A4-^^#IL*l«:* (UHV/QVD, 
ultrahigh vacuum chemical vapor deposition) &M.#r 
A-M* ° 3WK#^"#JJ* (anneal) A^^- 

3Sr*^<&aT-HL^A^**AAftA^ ■ &^#i*:3r**f* 
24 #**t A* 3*J« Att^4fkMT |L*K*H£ • £t££fi*. 
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1 l^^****^***.***-*;^ . 

-«*fi4**.4L«ft*j (catalyzer) 
jE**M*(cold wall) 

10 ****** fCMP)*ttgt*fW^*.'l^^ JD |4 L fl & ^ 

15 (thernal budget) ^i£tb#&l^^^^^^ fl {^ 
AMfctAift v J^*****^^^* (anneal) A 

>0 

(atomic force microscopy) 
4 (a)*****r (b)£4fc;fc& 
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1 , A - #&iS3&tf#fet*# 

(A) p iftii 

1. Vd=-0.1V Hfcjfe* 

2. Vd=-5.0V JlfcArt 
5 3. Vd=-OJV 

4. Vd=-5.0V 

(B) nil ' 

l: Vd= 6.1V 

2. Vd= 5.0V 
10 3. Vd= 0.1V 

4. Vd= 5.0V ***** 

1.... 

15 2.... ii.ii#f 

2i....aji4L* 

4.-...ffl4£ 

41....JMfc?MI 
20 42.... Mk AMI 

5 n + &P ' S. 
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1 Ate ****jRft^#«&*'fltl*^A|feft 

#&-^*££fc**U8*M* (UHV/CVD) fc*550T! 
5 T # & & & A *^Mi A ^ *t * J£i$tt*r 
it*, (anneal ) A« • 4* + 

(morphology ) fl3«*fc£ • ^vU*i£^i$J$;^ 
10 (top 8ate)*.SttMAf* ° w -«M3afat**|ft 

«^ £te<£*U8?£# (UHV/CVD) ft IfcMfc 
^#k&M&t& (chemical mechanical polishing. CMP) ^ 

l»-iM**alL^W*fe(top gate) ' #tt <L«-iL«.A^A 

20 • A£-&ttiW****L (l)Ji»a>tM&*gfti*#l/fe 
| (UHV/CVD) *ttia<*^*A^iL*A^A*^ A 

t *j&M1t (2) • itv^^^^M^* (CMP)*ifc#i.a&&ii. 

I 24 il*.* (21)#A-M4M*«* (3) • ***M?tt4M&* (3)Ji 
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1 ##i*££fc«l*fc*(HHV /CVD) J|4fcA* 
£ (n-type dop i ng) A p-3! (p-type dop ing)<fil. W 
5 4 (6) . X'^4UtD)jtA9iili - 31 

w '-*lt#^tfL^A|t^* w (b) 

10 (UHV/CVD) * ttS*-* -&A 

^AiiiMtST (2) - (CMP)^;fc-&4c<& 

tiftiUUft (21) 9 A- (3) » 4^ flM&4»*4 
(3) Ju5t***&*4 t A4aiC|fc (UHV/CVD) -AttAJfc— 4M& 

15 £JLsNM^*&p*'&&*j^ 

A ib Nl-« (4) ■ *^i«4l--^-«,ft^-(41)ii.#.»^ ( 
anisotropic) .*&tkMtiL$& W4M*je*.«UMI (spacer 
» 42) » #*&rfc££ft$*tffl$£# CUHV/GVD)*M5«#fe 
A -^selective grovth) & -&&.&4ML&%# (recess) 

20 > iSU& • »3t#A n + Ap + g (5) • fttt^--MJMta 

* (6) o . &&&&Mi&&&B&#m& > 3L 
4£iL-&*ig(7) ° 

24 J:ilyXA*4.$^*.* 1 ?ftl-ij»i^ (UHV/GVD) ^ tt^Sfc 
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1 Tfc&-&&#&il&V##fett&'&^1li (2) - 

t&&2r&" «afc*A£ifc#lU!BiM* (UHV/CVD)* 

10 *#«fl£.&it*r.Sl* (active region>^4&ik#ii. 

iML* (21)#A-Wfc^* (3) • JtM*^4bjy|Tii 

JMfc * - A4*1M * 

15 

*#»!8&4tfc#fciS (active region) #a.ffl£fe(4) 

"^tt^Hfr&Uqri implant) % (plasma 
20 doping) N (laser assisted ion doping 

(gas source doping) 
^ >5.^n + Ap + g (5) ; jfcn + *p + £#^flift#ttA*( 
selective growth) 13 in situ) :^^&4ft^A ° 

24 
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i£.i£# jf A ^£ 4lJ*###flUM ^ MkM. (atomic 
force microsco P y)H>ti»]S^^^ • #*(a)J*jfctt)ML 
fi-t-^IMttA (roughness) £9.0 nm • (b) 
5 -f - # (roughness) & 3 . 6 nm ° SJ* %l % #& * 4. 

i££&* V/L= 100 **/10«bfc> 

* afc « - 

^lt^jS.-H 1 ^**J:«*-4 100~-300run 

(2) J^*4MllMWf A* (CMPWA**AS0— 200 nm ° 

^^^*J^?lA^>*Jt!lA>t<tg (active region) 
20 • »a^&i^t;«TiSL!lA*10^SO na ttJUfc* ( Sil) 2> 

°4|.iafc^£***lfr«« (UHV / CVD) 

^650 "CTA-fc-vf 100— 500 nm 4Lfc.V* 

* 41. (ion i«plant)-fc>*.*.tt500 , C 

24 T&W#&${M£ - a««An + S4 p'fi o *200— 400t!t 
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-*f&3Ate&j&lifr (thermal budget) ^Sl^ 
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A method to fabicate thin tiim transistor 
The patent is using ultrahigh vacuum chemical 
vapor deposition (UHV/CVD) and chemical mechanical 
polishing (CMP) systems to develope a method which 
can fabicate polycrysLall ine silicon (poly-Si) and : 
polycrystal 1 ine" si licon-gernaniura ( poly-Si 1-xGex) 
thin f L lis transistors at low temperature and low 
thermal budget. Poly-Si and poly-Sil-rxGex can be 
deposited by-UHV/CVD without any anneal step. And 
due to the ultra low base pressure and ultraclean 
growth environment, the as -deposited poly films 
have lower def ect densities. However, the surface 
morphology retards the usage of fabricating top- 
gate poly Wis. Using CMP to improve the surface 
morphology, high performance poly-Si and poly-Si 1- 
xGex TFTs can be obtained. 



jLjti6.m+ mm £4** ( cns > A4*u*- c 210x297^* ) 



AS 

1)8 
Cf. 



4a>K# (UHV/CVD) * ^ toWfcft** (CMP) A &#& 
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daring) JSLp-^iSLtik (p-type doping) - 
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